FEDERAL AVIATION AGENCY
FLIGHT STANDARDS SERVICE
Washington 25, D. C,

June 19, 1962

RECULATIONS OF THE ADMINISTRATOR DRAFT RELEASE nNO, 62-=29

SUBJECT: Revision to Technical Standard Qrder C35b "Radio Marker
Receiving Equipment Qperating on 75 mc., (For Air Carrier
Aircraft)"

The Flight Standards Service of the Federal Aviation Agency has under
consideration an amendment to Part 514 of the Regulations of the Administrator
to revise Technical Standard Order C35b "Radio Marker Receiving Equipment
Operating on 75 me. {For Air Carrier Aircralt'. The reasons therefor arc set
forth in the explanatory statement of the attached proposal which is being
published in the Federal Register as a notice of proposed rule making.

The Flight Standards Service desires that all persons who will be
affected by the requirements of this proposal be fully informed as to its
effect upon them and is thevefore circulating copies in order to afford
interested persons ample opportunity to submit comments as they may desire.

Because of the large number of comments which we anticipate receiving
in response to this draft release, we will be unable to acknowledge receipt
of each reply. However, you may be assured that all comment will be given
careful consideration,

It should be noted that comments should be submitted, preferably im
duplicate, to the Docket Section of the Federal Aviation Agency, and in

order to insure consideration must be received on or be?y 13, 1962,
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FEDERAL AVIATION AGENCY
FLIGHT STANDARDS SERVICE
(14 CER 514)
lﬁegulatory Docket No, 1259 ; Draft Release No, 62=247
TECHNICAL STANDARD ORDERS FOR ATRCRAFT MATERIALS
PARTS, PROCESSES AND APPLIANCES

NOTICE OF PROPOSED RULE MAKING

Pursuant to the authority delegated to me by the Administrator
(14 CFR Part 405) notice is hereby given that the Federal Aviation Agency
has under consideration a proposal to revise Section 514.37 of Part 514
of the Regulations of the Administrator (14 CFR Part 514) by adding a new
technical standard order, This Technical Standard Order establishes
minimum performance standards for airborne radio marker receiving equipment
operating on 75 mc. to be used on civil aircraft of the United States
engaged in air carrier operations,

The amendment is proposed to incorporate new environmental test
procedures which were developed to be more compatible with existing and
anticipated aircraft environmental conditions, These are in a new FAA
standard replacing RTCA Paper 87-54/D0-57 referenced in TSO-C35b (¥ 514,37).

A change to the emission of spurious radio frequency requirement is the

only change to the minimum performance standards., Otherwise the FAA standard

is similar to RITCA Paper 87-54/D0-57.




Interested persons mav participate in the making of the proposed
rule bv submitting such written data, views or arguments as they may desire,
Communications should be submitted in duplicate to the Docket Section of the
Federal Aviation Agency, Room C-226, 1711 New York Avenune, N, W,,
Washington 23, D, C, All communications received on or before August i3,
1962, will be considered by the Administrator before taking action on the
proposed rule, The proposals contained in this notice may be changed in
light of the comments received. All comments submitted will be available
in the Docket Section for examination by interested persons at any time,
This amendment is proposed under the authority of Sections 313(a)
and 601 of the Federal Aviation Act of 1958 (72 Stat, 752, 775; 49 U.S5.C.
1234(a), 1421),
in consideration of the foregoing it is proposed to amend Part 514
as follows:

By revising section 514,37 to read as follows:
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1 514.37 Radio marker receiving equipment operating on 75 me.

(for air carrier aircraft) - TS0-(35c--(a} Applicability - (1) Minimum

performance standards. Minimum performance standards are hereby established

for airborne radio marker receiving equipment operating on 75 mc., which is

to be used on civil aircraft of the United States engaged in air carrier
operations., MNew models of airborne radio marker receiving eguipment

operating on 75 mc. manufactured for use on civil air carrier aircraft on

or after the effective date of this section shall meet the winimum performance -
standards contained in Federal Aviation Agency Standard entitled “Minimum
Performance Standards for Airborne Radio Marker Receiving Equipment Operating

on 75 me.", dated April &, 1962, and Radio Technical Commission for
Aeronautics Paper lZG-ﬁl/DO-lUS%'entitled, "Envirommental Test Procedures
Lirborne Electronic Equipment", dated July 13, 1961, with the exceptions to
these standards listed in subparagraph (2) of this paragraph.

(2) Exception. Radio Technical Commission for Aeromautics Paper
120-61/D0~108 outlines various test procedures which define the environmental
extremes over which the equipment shall be designed to operate. Some test
procedures have categories established and some do not, Where categories
are established, only equipment which qualifies under the following categories,
as specified in RTCA Paper 120-61/D0-103, is eligible under this order.

(i) Temperature-Altitude Test - Categories A, B, C, or D.

(ii) Humidity Test - Categories A or B,

{1ii) Vibration Test - Categories A, B, C, D, E, or F.

1/Copies may be obtaimed upon request addressed to Publishing and Graphics Bféﬁéh;
Inquiry Section, MS-158, Federal Aviation Agency, Washington 25, D.C.

2fCopies of this paper may be obtained from the RTCA Secretariat, Room 1072,

T-5 Buiiding, 16th & Constitution Avenune, N,.W., Washipgton 25, D.C., at a cost

of 75 cents per copy.
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(iv) Audio-Frequency Magnetic Field Susceptibility Test - Catepories A or

(v} Radio-Frequency Susceptibility Teat - Category A,

{(vi) Emission of Spurious Radio-Frequency Energy Test - Category A.

(b) Marking, (1) In addition to the markings specified in ¥ 514.3 (d),
the equipment shall be marked to indicate the environmental extremes over
wnich it has been desigred to operate. There are seven envirommental test
procedures ocutlined in RTCA Paper 120-61/D0-108 which have categories
established, These should be identified on the nameplate by the words
"environmental categories" or, as abbreviated, "Env. Cat." followed by
seven letters which identify the categories designated in RTCA Paper
120-61/D0-108, Reading from left to right, the category designations ghall
appeatr on the pameplate in the following order so that they may be readily
identified:

{i) Temperature-Altitude Test Category.

(ii) Humidity Test Catepory.

(iii) Vibration Test Category.

{iv) Audio~-Frequency Magnetic Field Susceptibility Test Category.

(v) Radio-Frequency Susceptibility Test Category.

(vi) Emission of Spurious Radio-Frequency Energy Test Category.

(vii) Explosion Test,

{2} Equipment which meets the explosion test requirement shall be
identified by the letter "E", Equipment which does not meet the explosion
test requirement shall be identified by the letter "E", A typical nameplate

identification would be as follows: Env, Cat., DABAAAX,



(3} In =some cases such as under the Temperature-Altitude Test Category;'
a manufacturer may wish to substantiate his equipment under two categories,
In this case, the nameplate shall be marked with both categories in the
space designated for that category by placing one letter above the other
in the following manner: Env. Cat, %ABAAAX.
(4} Each major component of equipment (antenna, power supply, ete.)
shall be identified with at least the manufacturers' name, TSO number, and
the cnvironmental categories over which the equipment component is designed
to operate.
(c) Data requirements. 8ix copies each of the following, except where noté&,

with the statement of conformance
together/ shall be furnished to the Chief, Engineering and Manufacturing

Branch, Flight Standards Division, Federal Aviation Agency, in the region in
which the manufacturer is located:
(1) Manufacturer's operating instructions and equipment limitations.
(2) Installation procedures with applicable schematic drawings, wiring
diagrams, and specifications. Indicate any limitations, restrictions, or
other conditions pertinent to installation.

{(3) One copy of the manufacturer's test report.

J pe catV

Director
Flight Standards Service

Isaued in Washington, D. C., on June 19 , 1962,
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INTRODUCTION

This document sets forth minimum performance standards for airborne
radio marker receiving equipment operating on 75 me.

Compliance with these standards by manufacturers and users is required
as a means of assuring that the equipment will sstisfactorily perform its
intended function.

Tnasmuch as the measured values of radin equipment performance char-
acteristics may be a function of the method of measurement, standard test
conditions and methods of test are also included in this document.

The word “equipment” as used herein includes all of the components or
units necessary (as determined by the equipment manufacturer) for the
equipment to perform properly its intended funection. For example, an
airborne radio marker receiving “equipment” may include an antenna, 2
receiver unit, a control box, a power supply, a shock mount, etc. In the
case of this example, all of the foregoing components or units comprise the
“equipment”. It should not be inferred from this example, however, that
every airborne radio marker receiving equipment will necessarily include
all of the foregoing components. This will depend on the design used by
the equipment manufacturer.
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MINIMUM PERFORMANCE STANDARDS FOR
AIRBORNE RADIO MARKER RECEIVING EQUIPMENT
OPERATING ON 75 MC.

GENERAL STANDARDS

Rating of Components

The equipment shall not incorporate in
ita design any components of such rating
that, when the equipment is operated
throughout the range of the specified envi-
ronmental tests, the rating established by
the manufacturer of the component is ex-
ceeded. For electron tubes, the continuous
commercial service rating of the tube man-
ufacturer is applicable except for the heat-
ers and filaments. The voltage applied to
the heaters and filaments of electron
tubes shall be within 5% of the manu-
facturer’s rating when the equipment is
operated under standard operating condi-
tions. When the henters and filaments are
connected in series, the 5% tolerance shall
apply to the sum of their voltage ratings.

Cperation of Controls

The design of the equipment shall be
such that the controls intended for use
during flight cannot be operated in any
possible position combination of sequence
which would result in a condition whoss
presence or continuation would be detri-
mental to the reliability of the equipment.

Effects of Tast

Tnleas otherwise provided, the design of
the equipment shall be such that, subse-
quent to the application of the specified
tests, no discernible condition exists which
would be detrimental to the continued per-
formance of the equipment.

RF Gain Control

Means shall be provided for so fixing the
adjustment of receiver sensitivity that,
when flying over a Z marker at 1000 feet

15
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above ground at 120 mph ground speed, a
light “on” time between 12 und 15 seconds
ig obtained. The fixed sensitivity adjust-
ment control shall not be readily variable
by flight personnel. When the equipment
is designed for in-flight control of receiver
sensitivity, the in-flight controls shall not
be capable of adjusting the receiver sensi-
tivity below the fixed setting level.

Lamp Actuation (Single Lamp)

In the case of equipment designed to
operate a single lamp, the lamp shall be
actuated by each of the three modulation
frequencies.

Lamp Actuation (Three Lamps)

In the case of equipmenti designed lo
operate a separate lamp for cach of the
three modulation frequencies, the 400 cps
tone shall actuate the blue light, the 1300
cps tone the amber light, and the 8000 cps
tona the white light.

MINIMUM PERFORMANCE STANDARDS
UNDER STANDARD TEST CONDITIONS

The test procedures, applicable to a de-
termination of the performance of air-
borne 75 Me radio marker receiving equip-
ment under standard test conditions, are
set, forth in Appendix “A” of this report.

Audio Frequency Response

The total spread in audio output of the
receiver shall not exceed 9 db when the
frequency of the modulation on the input
signal is varied over the combined ranges
of 380 to 420 cps, 1235 to 1365 cps, and
2850 to 3150 eps. The rf level of the input
signal shall be ten times that producing
lamp operate threshold at 1300 cps.
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2.5

2.6

Lomp Frequency Response

The variation in rf input level required
to preduce lamp operate threshold shall
not exceed 9 db when the frequency of the
modulatien on the input signal is waried
over the eombined ranges of 380 to £20 eps,
1235 to 1365 cps, and 2850 to 3150 cps.

Audio level Choracteristic

The receiver audio output at each of the
modulation frequencies of 400, 1300, and
3000 cps shall net vary more than 10 db
when the level of the rf input sigmpal is
varied over the range from that producing
lamp operate thresheld to 200,000 prv.

Rated Audio Power Quiput

The audio cuiput power of the receiver
shall be not less than the rated cutput when
an rf signal having a level ten times that
producing lamp operate thresheld at 1300
cps is applied to the receiver mpnt.

Audio Noise Level—Without Signal

@, The level of the noise output of the
receiver. in the absence of an rf input
signal, shall be at least 35 db below
the output obtained with an rf inpnt
signil having a level ten times that
producing lamp operate threshold.

h. The level of rhe output at discrete
audio frequencies, in the absence of
an rf inpui signal, shall be at least
40 db below the output obtained with
an rf input signal having a level ten
times that producing lamp operate
threshold. Equipment designed for
an AC power souree shall meet this
requirement at all power frequencies
within the range for whieh the equip-
ment is designed.

Audic Neise Level—With Signal

a. The receiver outpnt signal plus noise-
to-noise ratie shall be at least 20 db
over the range of rf input signal level
from that producing lamp operate
threshold to 200,000 gv.

5. The level of the receiver ouniput at
diserete audio frequencies shall be at
leaat 30 db below the signal plus noise
output over the tange of rf input

27
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signal level from that producing lamp
operate threshold to 200,000 puv.
Equipment. designed for an AC power
source shall meet this requirement at
all power frequencies within the
range for which the equipment is
desipmed.

Distortion

Over the range of rf signal input level
from that producing lamp operate thresh-
old to 200,000 pv, the combined noise and
distortion in the equipment ouiput shall
not. exceed 309 of the total output.

QOutput Regulation

With an output load of 200% of design
impedance and with an output load of 50%
of design impedance, the distortion in the
output shall not exceed 309, and the out-
put voltage level shall be within 2:1 of
the level when the load is that for which
the receiver is designed.

Emission of Spurious Radio Frequency
Energy

The levels of conducted and radiated
spurious radio frequency energy emitted by
the equipment shall not exceed those levels
specified in Appendix A of RTCA Paper
120-61,/D0)-108—“Environmental Test
Procedures-—Airborne Electronic Equip-
ment”, dated July 13, 1961, for the aircraft
category for which the equipment is de-
signed.

2.10 Sensitivity Depression

a. The level of the rf input signal at 75
Me, required to produce lamp oper-
ate threshold, shall not increase more
than 4 dh when there is added ¢n the
receiver input channels 4 andb tele-
vision signals having a level of 3.5 v.

b. The level of the rf input signal at 75
Me, required to produce lamp oper-
ate threshold, shall not increase more
than 4 db when there is added to the
receiver input a .5 v rf signal fre-
quency modulated 1300 cps at a devi-
ation of #15 ke. This standard shall
be met over the FM signal frequency
ranges of 72.02-74.58 Mc and 75.42-
'75.98 Mec.
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Inpuf Operating Differential

The ratio of the rf inpul signal level
required to produce lamp operate thresh-
old when the rf input signal level is in-
creasing to the rf input signal level re-
quired to produce lamp operate threshold
when the rf input signal level is decreas-
ing shall nol exceed 2: 1.

Voltage Standing Wave Ratie

When the receiver is designed for use
with an antenna transmission line, the
voltage standing wave ratio produced on
the transmission line having a characteris-
tic impedance for which the receiver input
cireuit is designed shall not exceed 2 value
of 2 to 1 when the transmission line is
connected to the receiver input and a 75 Me
signal is fed to the receiver through the
transmission line,

Cross Modulation

@. The wvoltage across the indicator
lamp(s) due to cross modulation shall
not exceed the voltage at lamp oper-
ate threshold nor shall the audio out-
put exceed one-half the manufac-
turer’s rated oulput when there are
applied simultaneously to the receiver
input. an unmodulated carrier at cen-
ter response frequency having a level
equal to that of a signal producing
lamp operate threshold and a tele-
vision signal having a level of 3.5 v.
This standard shall be met at the
television signal frequencies of chan-
nels 2 through 6.

b. The voltage across the indicator
lamp({s) due to eross moduolation shall
not exceed the voltage al lamp oper-
ate threshold nor shatl the audio out-
put exceed one-hslf the manufae-
turer’s rated output when there are
applied simultancously to the receiver
input an unmodulated carrier at cen-
ter response frequency having a level
equal to that of a signal producing
lamp operate threshold and a .5 v rf
signal frequency modulated 1300 eps
at a deviation of =15 ke, This
standard shall be met over the FM

signal frequency ranges of 19.02-T458 L

Me and 75.42-75.958 Me.

2.14 Spurious Response
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@. The voltage across the indicator
lamp(s) shall not exceed the lamp
operate threshoid voltage nor shall
the audio output exceed one-half the
manufacturer’s rated output when an
rf inpul signal of 0.5 v, amplituda
modulated 30% in turn at 400, 1300,
and 3000 cps, is varied over the fre-
quency range of 190 Mc to 1500 Mc,
excluding the band from 65 to 85 Me.

b. The wvoltage across the indicator
Innp(s) shall not exceed the lamp
operate threshold voltage nor shall
the audio output exceed one-half the
manufacturer’s rated output when an
rf input signal of .5 v, frequency
modulated in turn at 400, 1300, and
3000 cps at a deviation of =15 ke, is
varied over the frequency ranges of
72.02-74.58 Mec and 75.42-75.98 Me.

e. The voltage across the indicator
lamp(s) shall not sxceed the lamp
operate threshold voltage nor shall
the audio output exceed one-half the
manufacturer’s rated oulput when an
rf input signal of 3.5 v with tele-
vision signal modulation is applied
at television signal frequencies of
channels 2 through 6.

Nose Bandwidth

The Ievel of the input signal required to
produce lamp operate threshold over the
input signal frequency range of 76 Me —10
ke to 75 Mc +10 ke shall not be more than
¢ db above the input required to produce
lamp operats threshold at the frequency of
maximum response,

Lamp Opeorate Selactivity

In the case of equipment designed to
operate a separate lamp for each of the
three modulation frequencies of 400, 1300
and 3000 cps, the voltage across the two
lamps not intended to be operated shall be
less than 80% of rated lamp voltage over
the input signal range from that producing
lamp operate threshold to 200,000 pv.,
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3.1.

Antenne Polarizetion

The antennz to be used on the aircraft
shall be designed so as to produce, when
installed according to the manufacturer’s
instructions, & maximum response from 75
Me signals radiated from below the air-
craft with the received electric field com-
ponent parallel to the line of fight.

Lamp Actuction—Keying

The variation in intensity of the lght
from the lamps shall indicate the keying
of the medulation of the input signal
The modulation of the input signal shail
be keyed at the rate of siz dots per second,
znd the modulation OX time to medulation
OFF time ratio shall be 1: 1.

MINIMUM PERFORMANCE STANDARDS
UNDER ENVIRONMENTAL TEST
CONDITIONS

"nless otherwise specified, the test pro-
redures applicable to a determination of
the perfermance of this equipment under
environmental test conditions are set forth
in RTCA Paper 120-61/D0-108 “Envi-
ronmental Test Procedures — Airborne
Electronic Equipment™ dated July 18, 1961,

Temperature—Altitude Test

tow Temperciure Test

When the equipment is subjected to this

iest:

g. The rf input required to produce
lamp operate threshold shall be
within 6 db of that reguired under
standard operating conditions.

b. Tho sudio cutput with an input sig-
nal having a level of ten times that
producing lamp operate threshold
shall be within 6 db of the ountput
obtained vnder standard operating
conditions.

-

3.1.2 High Temperaiure Tesi

a. Yhen the equipment is operated at
the High Shori-Time Operating
Temperature:

(1) AN mechanical devices shall op-
erate satisfactorily.

(2} There shall be no evidenece of ma-
terials, such as grease or potting

3.1.3

3.2
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and sealing compounds, exuding

or dripping from the equipment.

b. When the equipment is operated at
the High Operating Temperature the
sudio output with an input signal
having a level of ten times that pro-
ducing lamp operate threshold shall
be within 6 db of the output obtained
under stundard operating conditions,

Decompression Test (When Required)

When the equipment is subjected to this
test the performance requirements of para-
graphs 2.3 and 2.4 shall be met.

Altitude Test

When the equipment is subjected to the
altitude test, the performancs requirements
of paragraphs 2.3 and 2.4 shall be met.

Humidity Test :
a. After being subjected to humidity
and within 15 minutes after primary
power is applied, the lamp operate
sensitivity shall be within 4:1 of
that obtained under standard oper-
ating conditions. The audio output
shall be within 6 db of that obtained
under standard operating conditions
when the rf signal input level in each
case i3 ten times that producing lamp
operate threshold under standard
operating conditions.

&. Within four hours from the time pri-
mary power is applied, the lamp op-
erate sensitivity shall be within 2 db
of that obtained under standard op-
erating conditions. The audio out-
put shall be within 2 db of that ob-
tained under stahdard operating con-
ditions when the rf signal level in
each case is ten times that producing
lamp operate threshold under stand-
ard operating conditions.

Shock Test
¢. Following the application of the
Operational Shocks, the lamp oper-
ate sensitivity shall be within 2 db of
that obtained under standard oper-
ating conditions. The audio output
shall be within 2 db of that obtained



34

3.5

3.6

under standard operating conditions
when the rf signal level in each case
is ten times that producing lamp op-
erale threshold under standard oper-
ating conditions.

h. Following the application of the
Crash Safety Shocks, the equipment
under test shall have remained in its
mounting, and no parts of the equip-
ment or its mounting shall have
become detached and free of the
equipment. Paragraph 1.3 does not
apply.? :

Vibration Test

When subjected to this test, the stand-
ards of paragraphs 2.5(z) and 2.6(e) shall
be met. The level of the input signal
required 1o produce lamp operate thresheld
shall be within 2 db of that required under
standard operating conditions.

Temperature Variation Test

When the equipment is subjected to this
test, the standards of paragraph 2.15 shall
be met.

low Voltage Test

. When the primary power voltage(s)
of DC operated equipment is 80%
and when that of AC operated equip-
ment is 8714 % of standard test volt-
age(s), the equipment shall start and
continue to operate electrically and
mechanically. Degradation of per-
formance is tolerable.

b. DC operated equipment shall operate
satisfactorily within two (2) minutes
upon retwrning the primary power
voltage(s) to normal after ihe grad-
ual reduction of the primary power

iThe appleation of thie fest and that required by paragraph
4.6(0) mar result in damage to the equipment wnder Eest.
Therefore, they mary e condected after the other testy wre

completed.

Paragraph 1.3 does not apply.

3.7

3.8

3.9

3.10

voltage(s) from 80%
standard test voltage(s).

¢. The gradual reduction of the primary
power voltage(s) of DC operated
equipment from 50% to 0% of stand-
ard test voltage(s) shall produce no
evidence of the presence of fire or
smoke.?

to 50% of

Conducted Voltage Transient Test

a. Following the Intermittent Transient
Test, the performance requirements
of paragraph 2.4 shall be met.

b. During the Repetitive Transients
Tests, the performance requirements
of paragraphs 2.5 and 2.6 shall be
met.

Conductad Avdio-Frequency Susceptibility
Test

When the equipment is subjected to this
test, the performance requirements of par-
agraphs 2.5 and 2.6 shall be met.

Audio-Fraquency Magnetic Field
Suscepfibility Test

When the equipment. is subjected to this
test, the performance standards of para-
graphs 2.5 and 2.6 shall be met.

Radic-Frequency Susceptibility Test
(Radiated and Conducted}

When the equipment is subjected to this
test, the performance requirements of para-
graphs 2.4 and 2.7 shall be met, excepting
within the band of 100 ke of 75 Me.

Explosion Test {When Required)

During the application of this test, the
equipment shall not cause detonation of
the ecxplosive mixture within the test
chamber.

2The application of this test and that requircd by paragraph
3.3(b) may resutt in dam=age to the eguipment under test.
Therefore, they mary be conducted aftocr the nther feafs are

cumpleted.

Paragraph 1.3 does not apply,




APPENDIX A

TEST PROCEDURES
AIRBORNE RADIO MARKER RECEIVING EQUIPMENT
OPERATING ON 75 MC.

NOTE

THE T'EST PROCEDURES SET FORTH IN PART 1T OF TIS
APPENDIX ARE SATISFACTORY FOR USE IN DETERMINING
TIIE PERFORMANCE OF AIRBORNE RADIK) MARKER RECETV-
ING EQUIPMENT OPERATING ON 756 MC. FTEST PROCEDURES
WHICH PROVIDE EQGUIVALENT INFORMATION HAY BE USED.



PART |
DEFINITIONS OF TERMS AND CONDITIONS OF TEST

the connection of headphones, voldmeters,
oscilloscopes, and other test instruments
across the input and output impedances of
the receiver during the conduct of the tests.

The following definitions of terms and condi-
tions of test are applicable te the equipment tests
gpecified herein:

a. Power input Voltage—Direct Current

Unless otherwise specified, when the re-
ceiver iz designed for operation from a di-
rect current power source, all measurements
shall be conducted with the power input
voltage adjusted to 18.75 v, =2% for 12-14 v
equipment, or to 27,5 v, =2% for 24-28 v
equipment. The input voltage shall be
measured at the receiver power input ter-
minals.

. Power Input Voltage—Alternoling Current

. Ambient Conditions

Unless otherwise specified, all tests shall
be condoeted under conditions of ambient
Toomn temperature, pressure, and humidity.
Howaver, the room temperature shall not be
lower than 10° C.

f. Warm-up Peried

Unless otherwise specified, all tests shall
be conducted after a warm-up pericd of not
less than fifteen (15} minutes,

Unless otherwise specified, when the re- g. Connected Loads ]
ceiver is designed for operation from an TUnless otherwise specified, all tests shall
alternating eurrent power source, all tests be performed with fhe recei_ver cutputs con-
shall be conducted with the power input nected to loads having the impedance value
voltage adjusted to design voltage +2%. for which the receiver is designed.
In the case of receivers designed for opera- h. RF Input Voltage

tion from a power source of essentizlly con-
stant frequency {eg, 400 cps), the input fre-
quency shall be adjusted to design fre-
quency +2%. In the case of receivers de-
signed for operation from a power source of
variable frequency {e.g., 350 to 1000 cps),
tests shall be conducted with the input fre-
quency adjusted to within 5% of a selected
frequeney within the range for which the
equipment is designed.

¢. Adjustment of Equipment

The circuits of the recsiver shall be prop-
erly aligned and otherwise adjusted in ac-
cordance with the manufacturer’s recom-
tended practices pricr to the application of
the specified tests.

. Test Instrument Precavlions
Due precautions shall be taken to prevent
the introduction of errors resulting from

The “rf nput voltage™ is defined as the
“open circuit” voltage of the circuit con-
nected to the receiver input. The circuit
connected to the receiver input shall be the
equivalent of the rf input voltage in series
with an impedance having a resistancs
within 10%% and a reactance of not more
than 10% of the characteristic impedance of
the transmission line for which the receiver
is designed.

Nore: The rf input voltages specified hergin are
for the case of a receiver designed for a
transmission line having 2 nominal charac-
teristic impedance of 52 ohms. In the case
of a receiver designed for a transmission
line having a nominal characteristic Imped-
ance of other than 52 ohme, the rf inpnt
voltape walues shall he eomputed accord-
ing to the following egquation :

Ez = Iu'fElz E
52




Where B, is the rf input voltage to be used
in the case of a receiver designed
for a transmission line having a
nominal characteristic impedance
other than 52 ohms—

E, 15 the ri inpot voltage specified
herein—

R, is the nominal charseteristic im-
pedance of the transmission Hoe
for which the receiver 15 de
signed.

i. Test Signal Modulation

Unless otherwise specified, the rf input
gignal shall be a 75 Mc =.005% signal am-
plitude modulated 95% successively at 400
+1% cps, 1300 =1 eps. and 3000 1%
eps
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i

Lamp Operate Threshold

The term “lamp operate threshold”, as ‘

used herein, i1s defined as that condition
wherein an increase of 5% or less in rf input
signal voltage resnlts in lighting of the indi-
cator lamp. In the case of receivers in
which the voltage across the indicator
lamp(s) varies with the signal input, the
lamp(s) is considered lit when the voltage
appearing across the lamp terminals is one-
half or more of its average rated voltage.

k. Receiver Sensitivity Setting

Unless otherwise specified, the reesiver
gain shall be adjusted to produce lamp oper-
ate threshold with an rf input signal level
of 2000 pv.



T-1

PART 1l

DETAILED TEST PROCEDURES

AUDIO FREQUENCY RESPONSE

Equipment Required

RF Bignal Generator (Hewlett Pack-
ard Model 608B or equivalent).

AF Signal Generator (Hewlett Pack-
ard Model 2008 or equivalent).

Andio Output Meter (General Radio
Model 583A or equivalent).

Vokimeter of suitable impedance and
range (if required) for determining
lamp operate threshold.

Measuremenf Procedure

Apply to Lhe receiver input an rf sig-
nal having & level ten times that produc-
ing amp operate threshold at 1300 eps
and measure the audio output over the
input signal modulation frequency
ranges of 380420 cps, 1235-1365 cps,
and 2850 -3150 cps.

T-2 LAMP FREQUENCY RESPONSE

Equipmenf Reguired

RF Signal Generator {Hewlett Pack-
ard Model 08B or equivalent).

AF Signal Generator (Hewlett Pack-
ard Model 2001 or equivalent}.

Voltmeter, if required, of suitable im-
pedance and range for determining lamp
operate threshold.

Measurement Procedure

Apply to the receiver input an rf sig-
nal amplitude modulated 95% at each
of the following frequencies: 380, 400,
420, 1235, 1300, 1365, 2850, 3000, and 3150
eps. TFor each modulation frequency,
determine the level of the input signal
required to produce lamp operate thresh-
old. Compute the difference in db be-
tween the maximum and minimom inpul
signal levels.
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T-3 AUDIO LEVEL CHARACTERISTIC

Equipment Required

RF Signal Generator (Hewlatt ?ack-
ard Model 608B or equivalent).

AT Signal Generator (ITewlett Puck-
ard Model 200B or equivalent).

Audio Output Meter {(General Radio
Model 583A or equivalent).

Voltmeter of suitable impedance and
range (if required} for determining
lamp operate threshold.

Measvremenf Procedure

Apply an rf signel to the receiver
input and measure the audic output at
each of the modulation freguencies of
400, 1800, and 3000 eps over the rf sig-
nal input level range from that produc-
ing lamp operate threshold to 200,000 pv.
Determine the difference in db befween
the maximum and minimum output
levels,

T-4 RATED AUDIO POWER QUTPUT

Equipment Required

RF Signal Generator (Hewlett Pack-
ard Model 608B or equivalent).

AT Signal Genorator (Hewleit Pack-
ard Model 200B or equivalent).

Audio Qutput Meter (General Radio
Model 583A or equivalent).

Voltmeter of suitable impedance and
range, if required, for determining lamp
operate threshold.

Meosuremenf Procedure

Apply to the receiver input an rf sig-
nal having a level ten times that produc-
ing lamp operate threshold at 1300 cps.
Determine the aundio power output at
the modulation frequencies of 400, 1300,
and 3000 eps.



AUDIO NOISE LEVEL—WITHCOUT SIGNAL

Equipment Required

Resistance having a value equal to the
impedance for which the receiver outpnt
is designed.

Vacuum Tube Voltmeter (Ballantine
Model 300 or equivalent).

Wave Analyzer {(General Radio Model
736\ or equivalent).

Measurement Procedure

Connect to the receiver input ap im-
pedance equal to that for which the re-
ceiver is designed. Measurs (2) the
wide band audio noise outpumt and (b)
the output at discrete frequencies over
the range of 50 to 10,000 cps.

In the case of receivers designed for
an A(] power source, determine the maxz-
imum gudio output over the range of
input power frequency for which the
equipment is designed.

AUDIO NOISE LEVEL—WITH SIGNAL

Equipment Reguired

RF Signal Generator (Hewlett Pack-
ard Model 608B or equivalent).

Aundio Qutput Meter (General Radio
Model 583A or equivalent).

Wave Analyzer (General Radio Model
T36A crequivalent).

Measurement Procedure

Apply to the receiver input an rf sig-
nal.

&. Determine the minimum signal
plus noise-to-noise ratio over the
range of input signal level {rom
that producing lamp operate
thresheld te 200,000 gv.

5. Remove the modulation from the
input signal and determine the
maximom output ai discreis {re-
quencies over the range of 50 to
10,000 cps when the input signal
level is varied over the range from
that producing lamp operate
threshold to 200,000 pv.

In the case of receivers designed for
an AC power source, make the above
determinations over the combined ranges
of aignal input level from that produe-

ing lamp operate threshold to 200,000 pv
and input power frequency for which
the receiver is designed.

T-7 DISTORTION

Equipment Required
RF Signal Generator (Hewlett Pack-
ard Model 6088 or equivalent}.
Distoriton and Noise Meter (RCA
£9B or equivalent).

Measurement Procedure

Apply to the receiver input an rf sig-
nal. Determine the maximum percent-
age of distortion plus noise at 400, 1300,
and 3000 cps at an input signal level
producing lamp operate threshold at
1300 cps and at an input signal level ten
times that producing lamp operate
threshold at 1300 eps.

OUTPUT REGULATION

Equipment Required

RF Signal Generator (Hewlett Pack-
ard Model 6081 or equivalent).

Distortion and Noise Meter (RCA
Model 63B or equivalent).

Qutput load resistors having values
equal to 50%, 100%, and 200% of the
output load impedance for which the
receiver is designed.

Measurement Procedure

Apply to the receiver input an rf sig-
nal having a level ten times that pro-
ducing lamp operate threshold at 1300
cps. Determine, at the modulation fre-
quencies of 400, 1300, and 3000 cps, the
percentage of distortion plus noise in the
audio ouwtput and the audio output volt-
age level with output loads equal to 50%,
100%, and 200% of that for which the
receiver 15 designed.

T-9 EMISSION OF SPURIOUS RADIOD
FREQUENCY ENERGY

Equipment Required
Ses Paragraphs 1 and 2, Page 3 of
Appendiz A of Paper 120-61/D0-108.

Measurement Procedure

See Paragraph 8, Page 5 of Appen-
dix A.



7-10 SENSITIVITY DEPRESSION

Equipmenf Required

A Combining Unit as shown in Fig-
ure 1.

RF Signal (ienerator (Hewlett Pack-
ard Model 6088 or equivalent}.

Frequency modulated signal genera-
tor.

Television signal amplifier capable of
boosting the level of a TV signal to at
least 3.5 v peak. The frequency re-
sponse characteristic of the amplifier
shall be within 3 db over the frequency
range from —.5 Mc¢ to +4 Me of the
video carrier frequency. For the pur-
pose of this test, a signal simulating that
of a TV signul may be used. Such sim-
ulated TV signnl shall be a 3.5 v peak rf
signal pulse modulated at a rate of 60
pps. The pulse duration shall be 800 to
1000 ps, and the risc and decay time
shall not exceed .08 us.

Measuremen! Procedyre

Connect the two signal generators (or
the amplitude modulated signal gener-
ator and the television signal amplifier)
as shown in Figura 1,

Apply a 75 Mc desired signal modu-
lated 1300 cps.  Adjust the signal input
level to produce lamp operate threshold.

Apply, successively, a television signal
having a level of 3.5 v and an FM signal
modulated 1300 cps at a deviation of
+15 ke and having a level of .5 v and
determine the db increase in level of the
desired signal required {0 produce lump
operate threshold. Conduct this test at
television channel frequencies 4 and 5 in
the case of the television signal and at
74.6 Mc and 75.4 Me in the case of the
FM modulated signal,

T-11 INPUT OPERATING DIFFERENTIAL

Equipment Required
RF Signal Generator (Hewlett Pack-
ard Model 608B or equivslent).

Measurement Procedure

Apply to the receiver input an rf sig-
nal. Determine the ratio in db of the
rf input signal level required 10 produce
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lamp operate threshold when the input
signn] level is slowly increasing to the
rf input signal level required to produce
lamp operate threshold when the input
signal level is slowly decreasing.

T-12 VOLTAGE STAMNDING WAVE RATIO

Equipment Required

RT Signal Generator (Hewlett Pack-
ard Model 608B or equivalent).

Slotted line or impedance bridge.

Measurement Procedure
a. When the slotted line is used:
Connect the slotted line between
the receiver input and the signal
generator. Turn the receiver on
and operate it normally. Set the
level of the input signal below the
level which overloads the receiver
input cireuit. Measure the maxi-
mum and minimum veltages along
the slotted line and calculate the
VSWR using the following equa-
tion:
_ Maximum voltage
VEWR= Minimum voltage
along the slotted line
along the slotted line
b, When the impedance bridge is
used, measure the impedance of the
input cirenit. and compute the
VSWI.

T-13 CROSS MODULATION

Equipment Required

AM Signal Generalor (Hewlett Pack-
ard Model 608B or equivalent).

FM signal generator.

Television signal amplifier capable of
boosting the level of a TV signal to at
least 3.5 v peak. The frequency re-
sponse characteristic of the amplifier
shall be within & db over the range from
—.5 Mc to +4 Me of the video carrier
frequency. For the purpose of this test,
a simulated TV signal may be used.
Such simulated TV signal shall be an rf
signal pulse modulated at a rate of 60
pps. The pulze duration shall be 800 to
1000 ps, and the rise and decay time shall
not exceed .08 us.



A Combining Unit as shown in Fig-
ure 1.

Audio Output Meter {General Radio
Madel 583A or equivalent).

Measuremen? Procedure

Connect the two signal generators to-
gether by means of the ~Combining
Unit™ as shown in Figure 1.

Apply to the receiver input a 73 Me
desired signal modulated 1300 cps.  Ad-
just the signul Input level to produce
lamp operate threshold. Remove the
modulation from the desired carrier.

Apply, surcessively, a television signal
having a level of 3.5 v and an FM signal
moduolated 1300 cps at a deviation of
+15 ke and having a level of .5 v and
determine whether the lamp voltage ex-
ceeds Jamp operate threshold voltage
and whether the audio output exceeds
one-half the manufzcturer’s rated ont-
put. Conduet this test at television
channel frequencies 2 through 6 in the
case of the television signal and over the
ranges of 72.02-74.58 Mc and T5.42-75.93
Me in the case of the F3M signal.

XoTE: At ezch setting, determine whether the
ontput is dee to cross modulation or
to direct demedolation of the onde
sired signal. Make this determination
by turning offi the desired carrier and
nnting audio ootnot. If the ootpnt
drops, rooss mednlation bas been en-
countered. and the data shoald be re-
corded. If the onmipnt does net drop.
the ondesired signal is at a spurions
response frequency, and the data should
not be recorded.

PURIOUS RESPONSE

Equipment Reguired

AM signal gencrators to cover the
band from .190 Me to 1500 Me.

Audio Quiput Meter {General Radio
Model 583A or equivalent}.

Voltmeter, if required, of suttable im-
pedance and range for determining lamp
operate threshold.

FM signal generator.

Television signal amplifier eapable of
boosting the level of a TV signal to at
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least 3.5 v peak. The frequency re-
sponse characteristic of the amplifier
shall be within 3 db over the range from
-5 Me to +4 Mc of the video carrier
frequency. For the purpoze of this test,
a simulated TV signal may be used.
Such simulated TV signal shall be an rf
signal pulse modulated at a rate of 60
pps. The pulse duration shall be 800 to
1000 ps, and the rise and decay time shall
not exceed .08 ps.

Meusurement Procedure

Determine whether the voltage across
the indicator lamp (s} exceeds lamp op-
erate threshold or the audio output ex-
ceeds one-half rated output when:

a. The rf input signal has a level of
5 v is amplitude modulated 30%
successively at 400, 1300, and 3000
cps, and its radio-frequency is
varied over the range from .190 Mc
to 1500 Me, excluding the band 65
Me to 85 Mc.

b. The rf input signal is a television
signal having 2 level of 3.5 v and
frequencies of television channels
2 through 6.

¢. The rf input signal has a level of
5 v, is frequency modulated suc-
cessively at 400, 1300, and 3000 cps,
and its center frequency is varied
over the range of 85 Mc to 85 Me,
excluding the band 746 Me to
75.4 Mc.

T-15 NOSE BANDWIDTH

Equipment Required

Signal Generator (Hewlett Packard
Maodel 08B or equivalent).

Voltmeter, if required, of suitable im-
pedance and range for determining lamp
operate thresheld.

Measurement Procedure

Apply to the receiver input an rf sig-
nal and determine the signal level re-
quired to produce lamp operats thresh-
old over the rf signal frequency range
from 75 Mc —10 ke to 75 Me +10 ke.



T-16 LAMP OPERATE SELECTIVITY Voltmeter of suitable impedance and

fApplies only to reeeivers designed to range for determining the voltage across
operate o separate Jamp for each modula- the indicator lamps or the relay coils.
tion frequency.) Measuremeni Procedure

Apply to the receiver input an rf sig-

Equipmenf Required nul. Determine the voltage across the

RE Signal Generator {ITewlett Pack- indicator lumps not intended to be lit
ard Model 6081 or equivalent). over the rf input signal range {rom that

AF Signal Generator (Hewlett Pack- producing lamp operate threshold to
ard Model 20083 or equivalent). 200,000 pv.

VVMVAAAN O
R/2

To
Receliver

SN

Signal Signal

O

R = charactoristic impedsnce of the transmis-
gion line for which the receiver is designed.

FisvRE 1 —Combining Tait.
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